Effects of arachidonic acid and indomethacin on sister-chromatid exchange induction by polycyclic aromatic hydrocarbons in mammalian cell lines.
Arachidonic acid (AA), a prostaglandin precursor, significantly potentiated sister-chromatid exchange (SCE) induction in vitro by benzo[a]pyrene (BP) and 7,12-dimethylbenz[a]anthracene (DMBA) in the aryl hydrocarbon hydroxylase (AHH)-inducible human hepatoma C-HC-4 cells, and to a lesser extent in the non-inducible rat tumor AH66-B and R1 and Chinese hamster Don-6 cells, all of which were less sensitive to these compounds than C-HC-4 cells. Indomethacin (IM), an inhibitor of prostaglandin endoperoxide synthetase (PES), moderately suppressed SCE induction by BP or DMBA in AH66-B and R1 cells, but it exerted no such effect in C-HC-4 and Don-6 cells. In C-HC-4 cells, however, IM completely eliminated the potentiating effect of AA on SCE induction by both BP and DMBA. The above findings suggest that PES in prostaglandin biosynthesis may also be involved in the metabolic activation of polycyclic aromatic hydrocarbons to genotoxic forms capable of inducing SCEs, in addition to AHH system.